Pigment epithelium-derived factor inhibits advanced glycation end-product-induced angiogenesis and stimulates apoptosis in retinal endothelial cells.
The purpose of this study was to investigate the effect of pigment epithelium-derived factor (PEDF) on the signaling cascade in porcine retinal endothelial cells (PRECs) related to angiogenesis induced by advanced glycation end-products (AGEs). Endothelial cells were isolated from porcine retina by the enzymatic method. Immunocytochemistry was performed to confirm the identity of PRECs. The effect of AGEs and PEDF on cell viability was determined by the MTT assay. An in vitro wound-scratch assay was performed to study the migration of ECs, and in vitro tube formation was assessed by the on-gel assay system using an extracellular matrix. Inhibitor assays were carried out using LY294002, a phosphatidylinositol 3-kinase (PI3K) inhibitor, and Akt inhibitor VIII. PI3K/Akt activity was assessed by transient transfection and western blot analysis. Induction of apoptosis by PEDF was determined by caspase-3 colorimetric assay and DNA fragmentation analysis. Treatment of PRECs with AGE-bovine serum albumin (AGE-BSA) significantly increased the cell proliferation, migration and tube formation compared to non-glycated BSA. AGE-BSA mediates cell survival via the PI3K/Akt/FKHR-dependent pathway as evidenced by transient transfection and western blot analyses. Furthermore, PEDF significantly inhibited the proliferation, migration and tube formation, both in the presence and absence of AGE-BSA in PRECs. PEDF inactivated the AGE-BSA-induced PI3K/Akt/FKHR activity and induced apoptosis via caspase-3. The results reveal that PEDF inhibits AGE-BSA-induced PI3K/Akt/FKHR signaling in PRECs. Thus, PEDF has potent anti-angiogenic effects against AGE-induced angiogenesis and is suggested to be a promising molecule for the treatment of diabetic retinopathy.